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Optimization for Dehydration Reaction of
1-Decanol by Central Composite Design
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Abstract

This research work studied factors effecting on the dehydration reaction of a-olefins from 1-
decanol. The aim of this work was to evaluate the influence of each reaction parameters on the
reaction by applying central composite design. Two reaction parameters, temperature (250-320 °C)
and WHSV (6-34/h) with 5 levels were studied. From the result, it was found that the reaction
temperature had higher effect on the dehydration of 1-decanol than the space velocity. Moreover,
no interaction between reaction temperature and space velocity was found. The optimum reaction
condition for the dehydration of 1-decanol in a pack-bed reactor was at 320 °C and 10.50/h. With

this condition, the amount of a-decene produced was 39.2 %.
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Figure 2 Alkene formation from alcohol [2]
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Table 1 Control variables for central composite design

Variable Parameter

Unit Values

Temperature (T)

°C 250 260 285 310 320

Control variable
WHSV

/h 10.5 | 13.4 | 20.1 | 27.1 | 30.0

Result Amount of 1-decene

wt %

Table 2 Results of the dehydration reaction of

1- decanol at various conditions

obtained from central composite

design
T | WHSV | Amount of
Experiments
(°Q) | /h) | 1-decene (%)
1 260 | 134 6.1
2 310 | 13.4 28.8
3 260 | 27.1 1.4
a 310 | 27.1 18.5
5 250 | 20.1 13.7
6 320 | 20.1 31.3
7 285 10.5 15.1
8 285 | 30.0 4.8
9 285 | 20.1 7.1
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Table 3 Analysis of variances for response models
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4. g3UNanN1INAaDY
NSUIHANITILATIENNERALUUNIT
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5. inAnssuUsenA
Nuideilasunisadvayuannaue

FAINTTUAIEAST UNINYIDYTITUANERNS

Source DF Adj SS Adj MS F-Value P-Value
Model 5 987.73 197.546 33.92 0.000
Linear 2 334.02 167.012 28.68 0.000
T 1 318.91 318.914 54.77 0.000
WHSV 1 3.70 3.695 0.63 0.452
Square 2 347.28 173.639 29.82 0.000
T 1 347.22 347.216 59.63 0.000
WHSV*WHSV 1 4.64 4.640 0.80 0.402
2-Way Interaction 1 7.40 7.400 1.27 0.297
T*WHSV 1 7.40 7.400 1.27 0.297
Error 7 40.76 5.823 = =
Lack-of-Fit 3 40.76 13.587 - -
Pure Error 4 0.00 0.000 = -
Total 12 1028.49 - - -
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Figure 4 Response surface analysis at the optimum reaction condition
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